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F e t a l  r a t  lung glycogen content  decreases  a s  phosphatidyl- 
cho l ine  (PC)  content  i nc reases  dur ing lung  maturation. We have 
i n v e s t i g a t e d  glycogen and PC metabolism i n  f e t a l  and newborn r a t  
lung. Lung glycogen concentra t ion was maximal on day 20 of 
g e s t a t i o n  ( t e rm = 22 days)  and then  f e l l  t o  low l e v e l s  by 1 day 
of age. Glycogen syn the t a se  I ( t h e  a c t i v e  form i n  a d u l t  muscle: 
a c t i v i t y  i nc reased  two f o l d  from day 18 of g e s t a t i o n  t o  day 21. 
Glycogen syn the t a se  D a c t i v i t y  was 6-7 t imes  g r e a t e r  t han  
syn the t a se  I ,  inc reased  two fo ld  from day 19 t o  day 22 and f e l l  
by 50% a f t e r  b i r t h .  Glycogen phosphorylase a  ( t h e  a c t i v e  form) 
a c t i v i t y  i nc reased  two f o l d  from day 19 t o  day 22 and f e l l  a f t e l  
b i r t h .  Phosphorylase b  a c t i v i t y  remained low throughout t h e  
s tudy per iod.  The PC content  of t h e  lungs  increased by 60% fror 
day 19  t o  day 1 of l i f e .  Seventy-five percent  of t h i s  i nc rease  
was due t o  an incfgase  i n  t h e  d i s a t u r a t e d  form. The r a t e  o f  
i nco rpora t ion  o f  C-choline i n t o  PC inc reased  10 f o l d  from day 
19  t o  day 1 of  age. During t h i s  t ime,  t h e  f r a c t i o n  o f  l a b e l l e d  
PC t h a t  was d i s a t u r a t e d  inc reased  from 35% t o  43%. This tempor- 
al r e l a t i o n s h i p  between decreas ing lung glycogen content  and 
i n c r e a s i n g  lung  PC content  and syn thes i s  suggests  t h a t  carbo- 

h y d r a t e  der ived from glycogenolysis  i n  f e t a l  r a t  l ung  may pro- 
v i d e  s u b s t r a t e  o r  e n e r a  f o r  PC syn thes i s .  
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We hypothesize that during pregnancy maternal nutr i t ion regulat 

metabolism of a l l  rapidly replicating cells, including maternal leukoc 
as well as those of fetus & placenta. Fetal malnutrition complica 
about 6-8% of a l l  pregnancies in  the U.S.A. F M  babies are at  high r isk 
congenital anomalies & impaired postnatal physical & mental devel 
ment. It is often unrecognized when b i r th  wt. < 2500 g. @ 37+ we 
gestation, is  w e d  to  identify FM babies, since babies are too small if t h  
observed size (wt., length, head circumference, arm & thigh muscle or 

e when adjusted for sex, gestational age and maternal 
wt.. race and parity. Currently, prospective data have 
584 mother-baby pairs. 294 had no detected complica 
cy  and their data was used to adjust baby size. Opera 
dietary intake, plasma levels of 11 nutrients & 19 a 

ancy, were used as independent variables to  predict deviations 
ted baby size. Significant multiple correlation coefficients 
for principal components relat ing maternal mid-pregnancy nut 

acids, & leukocyte measures to  adjusted b i r th  size of the 
data support o w  hypothesis. The prediction equations r e  

others at  mid-pregnancy who are carrying malnourished fetuse 

THE RELATIONSHIP OF AMNIOTIC FLUID DEHYDRO- 
ISOANDROSTERONE SULFATE (DS) AND CORTISOL 
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We have measured L / S  ratios, together w i t h  the concentration 

of  F and DS o f  414 amniotic f l u i d  specimens obtained from 13 to 44 
weeks gestation. We found that the L/S ratios begin to increase afte 
33 weeks gestation, from mean values of  0.7 t 0.2 (? SE) at  33 week 
t o 1 . 8 t 0 . 3 a t 3 4 w e e k s a n d 3 . 5 t 0 . 7 a t 3 5 w e e k s .  T h e r e a r e n o  
s ign i f icant  differences i n  concentrations of  amniotic f l u i d  F from 31- 
32 weeks u p  to 35 weeks. F concentrations r i se  thereafter from 51 It 
6.3 ng /m l  at 35 weeks to 63 2 4.5 ng/ml  at 36 weeks and 67.5 t 6.3 
ng/ml  at  37 weeks. DS concentrations i n  amniotic f l u id  r i se  s lowly 
from 31-32 weeks (80 t 13 ng/ml)  to the 35th week 110 t 7.8 ng/ml)  
and th is  r i se  continues to term. While others have shown that the 
L /S  rat ios i n  amniotic f l u id  corre late we l l  w i th  fetal l ung  maturat ion 
th is  does not appear to be the case w i t h  cort isol,  since cor t iso l  con- 
centrat ions increase fol lowing the increases of L /S  rat ios. However 
DS concentrations i n  amniotic f l u id  do begin to increase before the 
r i se  i n  the L/S ratio, l i ke l y  re f lect ing increased avai lab i l i ty  of fetal 
placental estrogen p recurso r .  Augmented estrogen production coul 
serve a ro le  in increasing fetal l ung  surfactant synthesis, perhaps 
b y  leading to increased fetal p i tu i ta ry  pro lact in  secretion. 

ONTOGENY OF CANINE CARDIAC BETA-ADRENERGIC 

202 RECEPTORS. S tephen  Montqomery, Seymour Hepne r ,  1 a n d  Pedro l o s e .  Georgetown Univ. Sch.  of Med. , 

:eorgetown Univ. H o s p . ,  Dept .  of Peds .  , W a s h .  , D. C .  
Age d i f f e rences  i n  c a r d i a c  chronotropic  and  inotropic  r e spon-  

j i v e n e s s  t o  ad rene rg ic  a g o n i s t s  a n d  a n t a g o n i s t s  h a v e  been  repor- 
:ed. These  deve lopmen ta l  d i f f e rences  were  e v a l u a t e d  a t  t h e  mole-  
:ular l eve l  by cha rac t e r i z ing  myocardia l  be t a  ad rene rg ic  receptors  
.n puppies(1-3 wks  old)  and  a d u l t  mongrel dogs .  

Par t ia l ly  purified c a r d i a c  p l a sma  membranes  (10, 000-30,  000xg)  
Here ob ta ined  by d i f f e ren t i a l  centr i fugat ion techniques. Beta ad -  
.energi$ r ecep to r s  were  ident i f ied  us ing  t h e  be t a  ad rene rg ic  a n t a -  
J o n i s t  H-dihydroalprenolol  acco rd ing  to  t h e  method of Alexander  
? t  a l (  Proc Nat  Acad Sc i .  72:1546, 1975). Sa tu rab le  binding s l t e s  
Nere quan t i f i ed  us ing  inc reas ing  concen t r a t ions  of t he  l abe l l ed  11 
l and  i n  t h e  p r e s e n c e  of l ~ - ~ ~ , & p r o p r a n o l o l .  Spec i f i c  b inding w a s  
j5% i n  pupp ie s  (n=20) a n d  80% i n  adu l t  d o g s  (n=6). Sca t cha rd  plo  
nna lyses  showed  a  g rea t e r  number of receptors(p(0.  05) In t h e  
ndult t han  i n  puppies:O. 3 2 7 ~ ~ 0 .  0143 v s  0. 2 1 5 1 ~ 0 .  0105 pM/mg pro 
:ein. D i s s o c i a t i o n  c o n s t a n t  for t he  pupp ie s  w a s  greater(p'0. 05) 
:han adu l t s :  10. 7112fl. 25 vs  4. 0 2 2 4 ~ 0 .  6746.  

T h e s e  d a t a  s u g g e s t  t ha t  t h e  maturat ion of ad rene rg ic  r e spon-  
s i v e n e s s  of t h e  m y o c a r d ~ u m  may b e  d u e  to  deve lopmen ta l  c h a n g e s  
.n be t a  ad rene rg ic  r ecep to r  af f in i ty  and  number. 

POLYAMINE AND NUCLEIC ACID ALTERATIONS FOLLOWING 
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Polyamines are c lose ly  bound t o  nuc le i c  acids; t h e i r  l eve ls  
co r re la te  w i t h  nuc le i c  ac id  synthesis and may decrease dur ing 
in ter ference w i t h  such synthesis. We have prev ious ly  reported 
decreases i n  embryonic polyamines per mg p r o t e i n  a f t e r  exposure 
t o  diphenylhydantoin (DPH) i n  teratogenic  doses. We now repor t  
a l t e r a t i o n s  i n  nuc le i c  ac id  leve ls  fo l lowing iden t i ca l  
treatment. Primagravid Swiss-Webster mice were in jec ted  i n t r a -  
pe r i tonea l l y  on day 9 w i t h  e i t h e r  88 mg DPH/kg body weight o r  
veh ic le  and embryos were obtained s u r g i c a l l y  on day 11 (DPH o r  
con t ro l  n-13). DNA content was determined spectrophoto- 
m e t r i c a l l y  and the polyamines spermidine, spermine, and 
putresc ine were quant i ta ted on a Durrum D-500 amino ac id  
analyzer. There was a 40% decrease i n  DNA content i n  the 
t reated embryos (99.4 vs 164 ug DNA). The p r o t e i n  contents 
decreased 30% compared w i t h  con t ro l s  (2.38 vs 3.38 mg). A l l  
experimental polyamines per mg DNA were s i g n i f i c a n t l y  greater  
than t h e i r  con t ro l s  (P<0.01) (putrescine:O. 155'0.034 (s td.  dev. 
vs 0.0834?D.009; spermidine:0.379?0.066 vs 0.264'0.028; 
spermine:O. 177'0.034 vs 0.136'0.026 nM/ug DNA). The DPH- 
induced polyamine changes are not propor t ionate t o  the DNA 
a l t e r a t i o n s  and thus do not  s i m ~ l v  r e f l e c t  a block i n  DNA 

I synthesis 

- )INSULIN BINDING STUDIES IN NORMAL INFANTS f N I )  AND 
INFANTS OF DIABETIC MOTHERS (IDM). Naomi D: Neufeld, 
Solomon A. Kaplan and Barbara M. Lippe. UCLA School 

Department of Pediat r ics ,  Los Anqeles. 
I n s u l i n  excess has been impl icated i n  the greater pe r ina ta l  

morb id i t y  and m o r t a l i t y  i n  IDM. Since i n s u l i n  acts by b ind ing t o  
c e l l  surface receptors, we studied the receptors on cord blood 
monocytes o f  22 NI and 8 IDM del ivered by e l e c t i v e  C-section a t  
36-38 wks. gestat ion.  IDM had more receptor  s i t e s  per rnonocyte 
(105,000) than NI (38,000) and 12 normal adul ts  (25,000) s tud ied 
s i m i l a r l y .  The h igher  number o f  receptors i n  IDM occurred i n  the 
face o f  higher concentrat ions o f  i n s u l i n  i n  t h e i r  cord blood 
than i n  NI. Monocytes from both NI and IDM showed greater  a f f i n -  

f o r  i n s u l i n  than those from adul ts ,  (4.63 and 4 .55  vs. 2.35 ::i8 M-1 p<0.025). I n  NI o f  s i m i l a r  gestat ional  age, a s i g n i f i -  
cant c o r r e l a t i o n  was found between b i r thwe igh t  and i n s u l i n  bind- 
ing.  I n s u l i n  b ind ing t o  l i v e r  plasma membranes of f e t a l  r a t s  
increased progress ive ly  from 14 d gestat ion through b i r t h .  At 
b i r t h  the maximum binding capaci ty  was s i g n i f i c a n t l y  qreater  per 
lOOug p ro te in  (25ng i n s u l i n )  than i n  a d u l t  r a t  membranes, (17nq 
i n s u l i n ,  pi0.025). Scatchard analys is  a lso showed tha t  b ind inq 
a f f i n i t y  constants were marked1 greater  f o r  term fetuses than 
adul ts  (i?e=3.94x108 vs. 2.85xlOi M-1) .  Thus, i n  con t ras t  t o  down 
regu la t ion  o f  receptor number repor ted i n  a d u l t  hyperinsul inemia 
IDM have an increase i n  receptor  number which may be an exag- 
gerat ion o f  the developmental process observed i n  normal fetuses 
Greater b ind ing o f  i n s u l i n  t o  t i ssue  o f  IDM may therefore expose 
these i n f a n t s  t o  greater  hazards from the e f f e c t s  o f  i n s u l i n .  
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